Aim: The aim of the paper is to assess the usefulness of sectoral means in financial analyses of enterprises.
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Usefulness of sectoral means in financial analyses of enterprises
Analytical studies should aim at making 'similar-tosimilar' comparisons. Thus, it is necessary to compare the indicators characterizing the activity of a studied enterprise with: 1) its current competitors, 2) its potential competitors,
3) and other enterprises that operate in those market segments to which the company enters or intends to enter.
The significance of this dimension of comparisons lies primarily in the fact that it allows one to assess the competitive position of a company, which requires reasoning in terms of opportunities and threats, especially strengths and weaknesses. Enterprises that serve as a 'reference point' enable one to characterize the closer (sectoral) environment in which an enterprise operates. It is a sine qua non condition for formulating judgments as to the position of the company in the sector, especially when taking into account its efficiency, which determines the company's ability to continue its operations. The comparison in space in its essence is similar to external (competitive) benchmarking, which aims to evaluate a company's competitive advantage against the background of its competitors. It stands in contrast to functional benchmarking, which aims to find a pattern in other companies performing similar functions.
The cognitive value of the results obtained based on the comparisons is dependent on the degree of comparability of indicators, which may be disturbed by certain methodological differences. This applies mainly to comparisons with another enterprise (or other enterprises), especially when 'ready-made' indicators are used without sufficient knowledge as to their usage and calculations. Thus, it must be remembered that there are no unified standards, neither national nor international, in the area of constructing financial ratios as all important institutions have their own ratio formulas.
In the case of sectoral comparisons, one should bear in mind the fact that the distribution of observation values (i.e., indicators) is rarely normal. Therefore, applying arithmetic or weighted means, which are the basic tools used to calculate sectoral or industry ratios, may lead to false conclusions. It is therefore necessary to use descriptive statistics tools that enable a more precise placement of the examined enterprise in the sectoral environment (Dudycz et al., 2005) .
The article is divided into the following research stages:
1. Literature review presenting different approaches to sectoral means.
2. The next section presents the hypotheses and research questions formulated in order to achieve the research aim.
3. In the next subsection, the research methods are presented.
4. Then, the analysis of the variability of financial results of enterprises from a sectoral perspective is performed.
5. Finally, conclusions are drawn regarding the comparability and significance of statistical measures other than the averages used in the analysis of sectoral means. literature review Bernstein and Wild (1999) state that in traditional financial analysis, ratios represent the final product of the research, as the diagnosis of a specific area of the company is generated based on them. The difference from predictive analysis can be seen here, in that the ratios constitute the raw material that will be processed using statistical techniques and mathematical modeling. These techniques have played a part in generating interest in ratios, leading to an explosion in their use in multiple economic studies. However, it is necessary for the scientific world to know not only about the instruments to be applied, but also accounting science in order to take advantage of their full potential.
In his research, Hamrol (2013) points out that the cognitive value of results obtained as a result of the comparisons made is dependent on the degree of comparability of indicators, which may be disturbed by certain methodological differences. This applies mainly to comparisons with another company or other companies, especially when one uses 'ready-made' indicators, without sufficient knowledge about how to calculate them. It must be remembered that there are no standards, neither national nor international, in the area of constructing financial ratios. Figura (2012) , in his monograph aiming to estimate sectoral ranges of recommended values of selected financial ratios for listed companies, showed that recommended ranges of model values of financial ratios are not an effective criterion for assessing the financial condition of listed enterprises. The recommended values and ranges of reference values are significantly different in particular sectors of the Polish economy. Listed companies, which form a group of sectoral leaders, create values of financial ratios that deviate from the literature reference values. The conducted research confirmed that in the vast majority of cases there were statistically significant differences between the sectoral distributions of values of particular indicators, which were designated for leading enterprises.
On a sector level, given that in financial ratios it is common for extreme atypical values to appear as the result of dividing by very small terms (e.g., Ezzamel & Mar-Molinero, 1990; Frecka & Hopwood, 1983; Kane, Richardson & Meade, 1998) , it is not recommended to use the mathematical mean of the sector ratios as a parameter to represent the set of companies in the industry. This is due to the fact that the extreme values can distort the interpretable results of an aggregate function that is sensitive to them. Oliveras and Moya (2005) warn that if any of the ratios for a sector are very different from the sector mean, the cause must be investigated. In this sense, the present article advises that a single outlier can cause the difference.
Due to problems with asymmetry in the ratio distribution, largely accentuated by the outliers, it is not unusual that the ratio analysis literature has shown a number of works that propose an initial transformation in the data obtained. This includes Box-Cox transformations (Ezzamel & Mar-Molinero, 1990; Mcleay & Omar, 2000; Watson, 1990) , logarithmic transformations (Cowen & Hoffer, 1982; Deakin, 1976; Sudarsanam & Taffler, 1995) , transformations by ranges (Kane et al., 1998) , by square roots (Deakin, 1976; Frecka, & Hopwood, 1983; Martikainen et al. 1995) , by generalized risk box (Bahiraie, Azhar & Ibrahim, 2010) , and other processing methods, such as weight of evidence (Nikolic et al. 2013) , outlier trimming (Ezzamel & Mar-Molinero, 1990; Frecka & Hopwood, 1983; Lev & Sunder, 1979; Martikainen et al., 1995; So, 1987; Watson, 1990) , and outlier winsorization (Lev & Sunder, 1979) . Rondós-Casas et al. (2018) has shown the usefulness of an alternative methodology for calculating sector ratios. This provides more reliable information on the capacity of a sector to globally return its debt over the short term. It therefore determines with greater precision both its payment capacity and its timeliness. The ideas are applied in a specific sector in order to find the deviations between the results that have been obtained using the classic ratios and those proposed in this work. The results have shown sufficiently dispersed values that corroborate the need to implement these new indicators. This work has important repercussions on both an academic and social level. On the one hand, the work opens new channels for determining the ideal ratio in a sector. On the other hand, the work warns that the current praxis must be refined in the area of sector analysis.
Recent work of
Thus, the literature review indicates that there is a problem in the use of average sectoral financial ratios in assessing the financial situation of enterprises.
hypotheses and research Questions
H1: The profitability ratios are more variable than the liquidity ratios.
H2: The debt ratio is characterized by the highest stability of results. Which indicators are subject to the smallest fluctuations? H3: The usefulness/variability of sectoral ratios does not depend on the type of information used to calculate their value.
H4: From a sectoral perspective, the variability of financial results makes it impossible to use them properly in the assessment of the financial standing of enterprises.
H5: Financial results of particular sectors differ due to the lack of stability in shaping financial results. Which sectors are characterized by greater volatility of financial results?
H6: Ratios based on cash accounting data are more stable than those based on accrual data.
research methods
In order to verify the research hypotheses formulated in this article the coefficient of variation was used, which is the relation of a standard deviation and an arithmetic mean. The coefficient of variation is a classical measure of variation in the distribution of features or values. In Edyta Mioduchowska-Jaroszewicz "e-Finanse" 2019, vol. 15 / no. 4 Usefulness of sectoral means in financial analyses of enterprises contrast to the standard deviation, which determines the absolute differentiation of features, the coefficient of variation is a relative measure, which means that it is dependent on the size of the arithmetic mean.
It is defined by the formula:
(1)
where V = variation, S = standard deviation = an arithmetic mean.
The results of the coefficient of variation are interpreted as follows: 1) V < 0,2 -low variability, 2) 0,2 < V < 0,4 -average variability, 3) 0,4 < V < 1 -high variability, 4) 1 < V < 1,5 -very high variability, 5) V > 1,5 -extremely high variability.
The coefficient of variation was selected as the main measure in order to achieve the research aim due to the availability of the data on sectoral means calculated in accordance with the Polish Accounting Act. In the article the data published by the Polish journal titled Rachunkowość were used. The published data show the average value of the indicators computed with the use of the arithmetical mean, median, and standard deviation.
Moreover, to meet the aim of this study the author used 16 indicators, whose formulas are presented in Table  1 . The sectoral ratios used in the study were selected due to the four criteria of assessing the financial situation of Edyta Mioduchowska-Jaroszewicz "e-Finanse" 2019, vol. 15 / no. 4 Usefulness of sectoral means in financial analyses of enterprises a company: profitability, financial liquidity, debt and risk. The first group of indicators includes profitability ratios: operating profitability, return on equity, return on net sales, return on sales basics, and economic return on sales. The second group of indicators was used to assess financial liquidity based on a static approach (current financial liquidity, quick liquidity, payment period of shortterm receivables, payment period of liabilities, the speed of inventory turnover) and a dynamic approach (cash-flow and cash assets), whilst the third group consists of the ratios determining the level of debt (asset coverage ratio, durability of the financial structure, debt ratio (liabilities/ equity).
Name of the ratio Abbreviated name Formula

Profitability ratios
Financial and operational risks are assessed by a group of profitability, liquidity and debt ratios. Although the formulas listed in Table 1 are well known, there is a need to present them so that the obtained results could be unambiguously interpreted.
The set of indicators compiled in Table 1 contains specially selected indicators allowing us to assess all areas of a company's operations. Above all, the effectiveness of management is reflected on an accrual (profitability ratios) and cash basis (cash flow indicators), long-and short-term financial liquidity in a static approach (financial liquidity ratios, coverage of fixed assets with equity and long-term provisions, durability of financing structure, payment period of short-term receivables, payment period of liabilities, turnover rate) and in a dynamic approach (cashflow indicators) and debt level (total debt ratio).
The study was divided into two parts. The first part focuses on the results of the ratios calculated on the basis of the results of 102 non-financial enterprises listed on the Warsaw Stock Exchange in Poland according to the data compiled in accordance with IFRS (International Financial Reporting Standards). The second part of the research aims to analyze the results of sectoral indicators published in the annual publication titled Rachunkowość, appearing since 2005, on the basis of the data compiled according to PKD (Polish Classification of Enterprises) based on the data compiled according to the Polish Accounting Act. The calculations of the selected indicators include financial data of about 40 000 enterprises (in 2013 there were 37 119, 2014 -47 864, in 2015 -52 111, and in 2016 -42 406) . The amount of data considered in the study also depends on the access to the data, whilst the number of enterprises varies depending on the type of an indicator.
the analysis oF variability oF Financial results oF enterprises From a sectoral perspective
The following research hypotheses were formulated in order to analyze the variability of the financial results of sector-varied enterprises.
Based on the research on the variability of indicators analyzed in this paper, it should be pointed out that the most variable sectoral means are the profitability ratios, whilst the value of the coefficient of variation is usually significantly above unity (quite often it is several times higher) or very rarely close to unity. This conclusion relates to the value of indicators calculated on a large group of 16744 enterprises. This means that comparing the profitability ratios of the analyzed enterprise with the average sectoral profitability of any type is inconclusive. The analysis of the variability of financial liquidity ratios (e.g. see Table 2 in the appendix showing the variability of the liquidity ratios in 2014 according to IFRS), calculated on the basis of the data compiled in accordance with IFRS as well as based on the Polish Accounting Act, showed that there is a lower variability of the results compared to profitability ratios (see Table 1 , Table 5 , the values of the coefficient of variation in 2010-2016). The variability of the results seems to be due to both the standards that affect the value of the financial liquidity ratio and the principles of the pursuit of economic activity based on the trade credit policy. The norms, i.e., the optimal values within which the values of liquidity ratios can vary, lead to the situation where the variability of liquidity ratios is less diversified than the variability of profitability ratios, which are not limited by any ranges of values. The variability of cash flow results is also affected by the cash cycle which relies on market conditions. The period of debt collection and the payment period of liabilities resulting from the settlements with suppliers and services are strictly dependent on the standards adopted by entrepreneurs. Thus, one can notice that there is smaller variability of indicators of the payment period of short-term receivables and payment of liabilities. The most variable indicator among the liquidity ratios is the inventory turnover rate. The hypothesis was positively verified.
H2: The debt ratio is characterized by the highest stability of results. Which indicators are subject to the smallest fluctuations?
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The values of the coefficient of variation of debt ratios reached a level that ranged from 0.4 to 1.0, which means that the variability is still high, but the spread of averages is smaller than with other indicators. The debt ratio calculated on the basis of the data compiled in accordance with IFRS is most often around 0.4 (the coefficient of variation of the debt ratio in 2013-2014 according to IFRS). For the years 2010-2016, the analysis of the variability of total debt showed that it was characterized by similar values as those calculated for the data according to the Polish Accounting Act. The hypothesis was positively verifiedthe level of debt is characterized by the highest stability of results and is subject to the smallest fluctuations.
H3: The usefulness/variability of sectoral ratios does not depend on the type of information used to calculate their value.
The study used a maximum of 16 indicators. Five profitability ratios, six liquidity ratios, three debt ratios and two dynamic liquidity ratios were used in the author's own research, based on the financial data from the financial statements of the companies listed on the WSE, prepared in accordance with IFRS, whilst the coefficient of variation calculated based on other research (according to the financial data from the Polish Accounting Act) was calculated using fourteen indicators. The comparative analysis of the values of variability indicators shows the same volatility of indicators calculated on the basis of the Polish Accounting Act as well as in accordance with IFRS.
When assessing the financial situation using the methods of financial analysis, it is important to make comparisons referring analytical results to sectoral averages. Using the sectoral averages, one interprets the correctness of the calculated indicators and one takes into account the deviations from the average values. The studies carried out in terms of time and space indicate a very high or extremely high variability of financial results presented in the author's own and published research (Tables 2-15, appendix), which is indicative of the low cognitive value of the inference analysis carried out in this way. The research hypothesis was verified positively.
To meet the aim of the study, 19 sectors from listed companies and 18 sectors from the PKD classification (Classification of Business Activities in Poland) were used on the basis of their similarity to the division of the listed companies. All the sectors assessed on the basis of the annual reports, prepared in accordance with IFRS and the Polish Accounting Act, are characterized by high variability of financial results. Thus, it cannot be confirmed that the sectors differ as to whether there is stability in the shaping of the financial indicators. The analysis of the volatility of the indicators shows that the sector of crude petroleum and natural gas (PNG) is characterized by the highest coefficients of variation for each indicator tested and for each year under review. The sector was identified according to the PKD classification. Such a clear difference in the variability of the results was not noticed when compared to the value of the coefficient of variation calculated for the sectors of the WSE in Poland. The hypothesis was verified negatively.
H6: The ratios based on cash data are more stable than those based on accrual data.
It should be emphasized that this research hypothesis was verified only on the basis of the financial data compiled according to IFRS for listed companies in the years 2013-2014. Two cash indicators were tested in the study of the variability of the results: cash efficiency of sales (Operating Cash Flow/Sales Revenue) and cash efficiency of assets (Operating Cash Flow/Average Assets). The comparison of the coefficient of variation of the cash indicators with the coefficient of variation of the accrual data shows that the cash ratios are characterized by greater variability than the accrual indicators. Almost 100% of the values of the coefficients of variation of cash indicators are above 0.5, meaning their usefulness for sectoral comparisons is very limited as they are characterized by extremely high variability of results.
conclusions
The article aimed to examine the usefulness of sectoral means of enterprises in financial analyses. To verify the hypotheses and research problems, a deductive approach was used to assess the usefulness of sectoral means. The method of analysis and logical construction was used for the literature review. For the analysis and conclusions, the methods of descriptive statistics were used: arithmetic Edyta Mioduchowska-Jaroszewicz "e-Finanse" 2019, vol. 15 / no. 4 Usefulness of sectoral means in financial analyses of enterprises means, standard deviation, and coefficient of variation. The coefficient of variation is a measure of descriptive statistics based on the measures of the distribution of the normal arithmetic mean and the standard deviation which simply calculates and interprets the usefulness of sectoral means. For the verification of the research hypotheses formulated in this article, the coefficient of variation proved to be a sufficient measure to determine the variability of financial results and to compare them in time and space.
The research conducted in the article confirmed the conclusions of the research carried out by other researchers from various countries and different economies. Every analysis of material and non-material results requires making comparisons, which means that the lack of comparisons makes it impossible to draw conclusions from the assessments of the financial situation of enterprises. Nevertheless, one must calculate, evaluate, compare and use different methods and tools so that the results can be confronted with each other in order to verify them. There are no ideal evaluation tools, as there are no excellent sources of information and there will never be perfect solutions -norms of indicators that can be adjusted to a given sector, department or group of companies. When using sectoral means, users of financial indicators must keep in mind their volatility and dependence on many factors. The research hypotheses may constitute a set of rules for users of financial indicators. First of all, the values of profitability ratios are more variable than the values of financial liquidity ratios. Secondly, the debt ratio (liabilities/ equity) is the most stable and the least volatile. Thirdly, the volatility of sectoral indicators does not depend on whether the financial statement is prepared in accordance with the Polish Accounting Act or IFRS. Fourthly, too much variability in the financial results makes it impossible to draw correct conclusions regarding the analysis of the financial situation of the company. Moreover, none of the sectors of the economy are characterized by more stable volatility of financial results than other sectors. Finally, accrual indicators are less volatile than cashbased indicators. What is more, the analysis of the results showed and confirmed one more principle, indicated in the introduction of the article, which is that analytical research should aim at comparing 'similar to similar'. It is, therefore, necessary first to compare the indicators characterizing the activities of the investigated company with its actual competitors, then with its potential competitors, and then with those operating in the market segments in which the investigated company enters or intends to enter. Thus, the assessment of financial results using comparisons in space should be carried out in a narrow dimension, which means that financial results of enterprises with the same specificity should only be taken into consideration and compared to show the real financial standing of companies. The conducted analyses on the basis of the sectoral data of listed companies under IFRS confirmed that the smaller the number of enterprises compared, the less variable the results are. Thus, the comparison in space should be applied, bearing in mind the principles and their application. Source: Own elaboration based on the financial statements of listed companies prepared in accordance with IASC Source: Own calculations based on the financial statements of listed companies Source: Own calculations based on the financial statements of listed companies Source: Own study based on the financial statements of the companies Notes: *PKD -Classification of Business Activities in Poland Source: Own study based on the financial statements of the companies Notes: *PKD -Classification of Business Activities in Poland Source: Own elaboration Notes: *PKD -Classification of Business Activities in Poland Source: Own elaboration Notes: *PKD -Classification of Business Activities in Poland 
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